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(57)Abstract 

PROBLEM TO BE SOLVED: To realize a MOS transistor having 
both functions of driving at a low voltage and a high withstand 
voltage, whose occupied area is as small as that of a conventional 
MOS transistor having a high withstand voltage and being driven by 
a high voltage. 

SOLUTION: This transistor comprises a gate insulating film 2a, 2b, 
and 2c formed on a semiconductor substrate 1, a gate electrode 3, 
and a source/drain region 4. In this case, the gate insulating films 2a 
to 2c are formed so that the thickness under a part C near an end 
part of the gate electrode 3 is larger than the thickness under the 
center part of the gate electrode 3, and that the thickness under an 
end part B of the gate electrode 3 is much larger than the thickness 
under the part C near the end part of the gate electrode 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The MOS transistor to which it is the MOS transistor which consists of the gate dielectric film, the gate 
electrode and the source / a drain field formed on the semi-conductor substrate, and said gate dielectric film is 
characterized by it being thicker than the thickness in a gate electrode central subordinate under near [ said ] the 
gate electrode edge, and coming to be formed in a gate electrode edge subordinate still more thickly than the 
thickness in the bottom near [ said ] the gate electrode edge. 

[Claim 2] The MOS transistor according to claim 1 which has the low concentration diffusion field of the same 
conductivity type as this source / drain field in the periphery of the source / drain field, and is formed in the bottom 
of the field in which this low concentration diffusion field is thicker than the thickness in a gate electrode central 
subordinate, and gate dielectric film is formed. 

[Claim 3] The MOS transistor according to claim 1 or 2 which has thickness with the gate dielectric film of the 
bottom near [ which is formed more thickly than the thickness in a gate electrode central subordinate ] the gate 
electrode edge more sufficient than a gate electrode center section to acquire high pressure-proofing and a high 
threshold, and has thickness comparable as thickness with a gate electrode edge subordinate's sufficient gate 
dielectric film currently formed more thickly than the thickness in the bottom near the gate electrode edge to 
perform isolation. 

[Claim 4] The manufacture approach of the semiconductor device which consists of an MOS transistor according to 
claim 1 being formed at least on the same substrate as a high proof-pressure high threshold MOS transistor, and 
forming the gate dielectric film of the bottom near [ thicker than the thickness in the gate electrode central 
subordinate of said MOS transistor ] the gate electrode edge on the occasion of manufacture of a semiconductor 
device at the same process as gate-di electric-film formation of said high proof-pressure high threshold MOS 
transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the manufacture approach of the semiconductor device which comes to 
have the MOS transistor which has gate dielectric film which a low-battery drive is more possible in a detail, and is 
high pressure-proofing, and this MOS transistor about the manufacture approach of an MOS transistor and a 
semiconductor device. 
[0002] 

[Description of the Prior Art] dozens from the former — the high proof-pressure MOS transistor driven with V or 
more power-source potentials was shown in drawing 6 (e) — as — several — high pressure-proofing-ization is 
realized by making a change on the following structures compared with the usual MOS transistor driven with about 
V power-source potential. 

[0003] ** Thicken gate dielectric film. That is, in a high proof-pressure MOS transistor, since the high potential 
difference arises also between the gate electrode 3, a substrate 1, or a well, destruction of gate dielectric film is 
prevented by thickening gate dielectric film. In addition, when it is the transistor with which it is supposed that 
destruction of gate dielectric film will be happened if the reinforcement of the electric field in the interior of an 
insulator layer exceeds several MV/cm, for example, 100V are impressed to the gate electrode 3, the thickness of 
indispensable gate dielectric film is about 200nm. Moreover, especially the edge of gate dielectric film usually 
overlaps the source / drain field 4, and the insulator layer under a gate electrode endmost part is specially 
thickened at least from it being easy to concentrate especially electric field on the interior of the insulator layer of 
this part (inside of drawing 6 (e), 7c). 

[0004] ** Make loose change of the high impurity concentration of the source / drain field 4 circumference. 
Thereby, the junction proof pressure (electrical potential difference which the abnormal occurrence of the carrier in 
a PN junction does not produce) in the PN-junction section can mainly be raised. By the usual low-battery drive 
MOS, the substrate 1 or the well has about three about 1017 atoms/cm high impurity concentration, and is formed 
there with the high impurity concentration whose source / drain fields 4 are about three about 1020 atoms/cm. 
these — for example, the case of a PMOS transistor — the source / drain field 4 — a P-type semiconductor, a 
substrate 1, or a well — since the field is formed in the field of an N-type semiconductor and the mold which 
disagrees with each other, change of the high impurity concentration in the boundary part is steep (the shape of a 
phase). Therefore, when an electrical potential difference is impressed between the source / drain field 4, a 
substrate 1. or a well, electric field concentrate on this boundary part (PN junction), carrier generating phenomena, 
such as impact ionization, become easy to happen, and pressure-proofing of a PN junction becomes about 10-20V 
at most 

[0005] On the other hand, the field where concentration is lower than the source / drain field 4 (for example, about 
three 1018 atoms/cm) is formed in the perimeter of the source / drain field 4 with the same conductivity type as 
the source / drain field 4 so that change of high impurity concentration may become loose from the source / drain 
field 4 toward a substrate 1 or a well (the inside of drawing 6 (e), 5). thereby — the source / drain field 4, a 
substrate 1, or a well — since concentration of the electric field in a part for the joint of a between is eased and 
carrier generating phenomena, such as impact ionization, stop being able to happen easily, pressure-proofing can be 
made to improve 

[0006] The manufacture approach of the high proof-pressure PMOS transistor which adds two kinds of amelioration, 
above ** and **, and is produced is explained based on drawing 6 . First as shown in drawing 6 (a), SiN film 6 is 
formed on a silicon substrate 1. Subsequently, with the field which forms a component demarcation membrane, as 
shown in drawing 6 (b), SiN film 6 in a 1.5 micrometers - about 3 micrometers field including the both endmost parts 
of the field in which a gate electrode is formed is removed in the field which forms a thick insulator layer, i.e., a back 
process. Then, boron ion is poured in by using as a mask SiN film 6 in which opening was formed, and P type field 5a 
is formed in silicon substrate 1 front face. 

[0007] Then, as shown in drawing 6 (c), selective oxidation is performed by using SiN film 6 as a mask, and gate- 
dielectric-film 7c with a thickness of about 1 micrometer is formed in opening of SiN film 6. In addition, in the case 
of this oxidization, the boron ion poured in previously will be spread and the low concentration P type field 5 will be 
formed in a gate-dielectric-film 7c lower part. This low concentration P type field 5 is used as a part which makes 
loose change of the high impurity concentration which finally faces to a substrate 1 from the source / drain field. 
[0008] Then, as shown in drawin g 6 (d), SiN film 6 is removed and the gate electrode 3 by the polish recon of a 
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desired configuration is formed through gate-dielectric-film 7b of about 200nm of thickness. Then, the high 
concentration P type field which pours boron ion into a desired field and turns into the source / drain field 4 is 
formed, using the gate electrode 3 as a mask. 
[0009] 

[Problem(s) to be Solved by the Invention] A liquid crystal display is so good that the electrical potential difference 
which drives liquid crystal is high in a scope, and, moreover, can make a screen large-sized. On the other hand, logic 
parts other than the transistor which drives liquid crystal become that it is [ detailed-izing ] more possible for the 
logical circuit of the usual low battery (for example, about 5V) to constitute, and can reduce the area of LSI. 
Therefore, by LSI which carried the transistor which drives a large-sized liquid crystal display, and the logical circuit 
in one chip, it is required that a high proof-pressure MOS transistor should be controlled with the transistor of the 
usual low battery. And in the connection part of the high-voltage system for such a liquid crystal display drive, and 
the low-battery system which constitutes a logical circuit, although it is controllable by the low battery and only a 
low battery is impressed to the transistor from which the output of the high voltage is obtained, i.e., the gate, the 
transistor which can impress the high voltage is needed for the source/drain. 

[0010] However, in the case of an above-mentioned high proof-pressure MOS transistor, |Vth| is usually as high as 
about 3-4V from gate dielectric film being thick, for example, since what (ON/OFF is carried out) this high proof- 
pressure MOS transistor is driven for by the logical circuit of 5V system does not have the good controllability, it 
cannot be said to be the property which can be satisfied practical from the field of the amount of currents, or a 
speed of operation. 

[001 1] That is, as a transistor used for the connection part of a high-voltage system and a low-battery system, the 
high proof-pressure MOS transistor which has |Vth) (for example, |Vth|=0.6V-0.8V) comparable as the transistor of a 
low-battery drive is demanded from the point of the ease of constituting of the amount of currents, a speed of 
operation, and a circuit. 
[001 2] 

[Means for Solving the Problem] According to this invention, it is the MOS transistor which consists of the gate 
dielectric film, the gate electrode and the source / a drain field formed on the semi-conductor substrate, and under 
near [ said ] the gate electrode edge, said gate dielectric film is thicker than the thickness in a gate electrode 
central subordinate, and offers the MOS transistor which it comes to form still more thickly than the thickness in 
the bottom near [ said ] the gate electrode edge by the gate electrode edge subordinate. 

[0013] Moreover, the above-mentioned MOS transistor is formed at least on the same substrate as a high proof- 
pressure high threshold MOS transistor, and faces manufacture of a semiconductor device. The manufacture 
approach of the semiconductor device which consists of forming the gate dielectric film of the bottom near [ thicker 
than the thickness in the gate electrode central subordinate of said MOS transistor ] the gate electrode edge at the 
same process as gate-dielectric-film formation of said high proof-pressure high threshold MOS transistor is offered. 

[0014] 

[Embodiment of the Invention] In this invention, the high proof-pressure MOS transistor of a low-battery drive is 
realized by observing the potential distribution inside the conventional MOS transistor using simulation, and 
clarifying the item which specifies pressure-proofing. In the conventional high proof-pressure MOS transistor 
mentioned above, since only an about [ 5V ] electrical potential difference is impressed to the gate, if it thinks 
simply and will remove thickening the part with which the gate, and the source / drain field have lapped, it is thought 
that it is not necessary to thicken the whole gate dielectric film. Therefore, it is possible that gate dielectric film is 
made into thin thickness comparable as the MOS transistor of the usual low-battery drive, and uses as a thick film 
only the part with which the gate, and the source / drain field lap (refer to drawing 4 (a)). However, with such 
structure, even pressure-proofing of the source / drain field will fall. 

[0015] That is, as shown in drawing 4 (b), thicken gate-dielectric-film 7b other than a gate electrode edge 
subordinate with about 200nm, and it is formed into high pressure-proofing. When -55V are impressed to 0V and a 
drain 14 at the source (not shown) and the gate 13, the potential distribution inside an MOS transistor As shown in 
potential line 16b — it can set in the simulation of drawing 4 (b) — impact ionization occurs in a part with narrow 
spacing of equipotential-line 16b (namely, part with high field strength). 

[0016] When gate-dielectric-film 7a other than a gate electrode edge subordinate is made thin with about 20nm on 
the other hand as shown in drawing 4 (a), and the same electrical potential difference as the above is impressed to 
the source, the gate, and a drain, the potential distribution inside an MOS transistor comes to be shown in potential 
line 16a — it can set in the simulation of drawing 4 R> 4 (a). In a part with narrow spacing of equipotential-line 16a 
(namely, part with high field strength), it is narrower than spacing of equipotential-line 16a of drawing 4 (b), and it 
turns out that electric field are high more. 

[001 7] [ when the part especially surrounded with the ellipse in drawing 4 (a) and drawing 4 (b) is compared and 
gate-dielectric-film 17b is the MOS transistor which is about 200nm ] As opposed to potential carrying out 10V 
grade change into gate-dielectric-film 17b, and the electric field in the part drain 14 being eased When gate- 
dielectric-film 17a is the MOS transistor which is about 20nm, it turns out that there is almost no change of the 
potential in the inside of gate-dielectric-film 17a. therefore the electric field of the drain 14 interior are strong. 
[001 8] In addition, as shown in drawin g 4 (a) and drawing 4 (b), it is because the strongest part of electric field 
spread more greatly than the field in which gate-dielectric-film 17c was formed for the low concentration field 15 
formed in order that not directly under [ of gate-dielectric-film 17c ] but being shifted a little to the channel side 
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might ease electric field and has reached gate- dielectric-film 17a or 17b lower part As the manufacture process of 
above-mentioned drawing 6 explained, this phenomenon is a phenomenon produced inevitably in which the impurity 
ion previously poured in with localized-oxidation-of-silicon oxidation is spread, and unless the process itself is 
changed, it is unavoidable. 

[0019] Moreover, while making it large to several more micrometers - about 10 micrometers, without changing the 
structure of a transistor, for example, making thick gate-dielectric-film 7c with a thickness of about 1 micrometer 
into die length of 1.5 micrometers - about 3 micrometers from gate electrode 13 conventional endmost part, some 
proof-pressure improvements are expected by lengthening the low concentration field for easing electric field in 
connection with it. However, according to this approach, since the die length between the source / drain field 
becomes large, the current which flows a transistor decreases, and the phenomenon which is not desirable is 
brought about on circuit actuation, in order to compensate it on the other hand — the channel width of a transistor 
— large — not carrying out — it does not obtain but there is a problem that the area which a transistor occupies 
after all will become one several times [ twice to ] the magnitude of this compared with the former. 
[0020] The part which electric field concentrate directly under [ near / by the side of the drain of gate dielectric 
film / the edge ] occurred, the abnormal occurrence of carriers, such as impact ionization, arose from the above- 
mentioned simulation result in this part, and having influenced junction pressure-proofing was checked. Then, this 
invention can realize the MOS transistor of high pressure-proofing and a low-battery drive by being thicker than the 
thickness in a gate electrode central subordinate under near the gate electrode edge, and forming gate dielectric 
film by the gate electrode edge subordinate still more thickly than the thickness in the bottom near the gate 
electrode edge. 

[0021] An MOS transistor consists of the gate dielectric film, the gate electrode and the source / a drain field 
formed on the semi-conductor substrate in this invention. Especially as a semi-conductor substrate, although not 
limited, a silicon substrate is desirable. Moreover, one or more impurity diffusion fields (well) of P type or N type may 
be formed in this semi-conductor substrate, and the MOS transistor may be formed in this field. 
[0022] The MOS transistor in this invention may be included in what kinds, such as LSI for a drive of a liquid crystal 
display, a logical circuit, and a circumference circuit of a semiconductor memory, of semiconductor devices. Under 
near the gate electrode edge, it is thicker than the thickness in a gate electrode central subordinate, and is formed 
by the gate electrode edge subordinate still more thickly than the thickness in the bottom near the gate electrode 
edge so that it may be high pressure-proofing and a low threshold can be realized as gate dielectric film. That is. the 
gate dielectric film in the MOS transistor of this invention is equipped with at least three sorts of thickness parts, 
and has the structure thickness-ized gradually or in inclination from a gate -dielectric-film center section, applying 
to the periphery section. In addition, in this invention, vocabulary, such as a low-battery drive, a high-voltage drive, 
an inside electrical-potential-difference drive, a low threshold, a high threshold, low pressure-proofing, high 
pressure -proofing, and inside pressure-proofing, is synonymous with the semantics currently generally used in the 
field concerned. With a low-battery drive, for example, about 1.5-5V and with a high-vortage drive Although it 
means, respectively that about 5-1 5V will break with having about 0.3-0.8V with the things and low threshold which 
can be driven on an about [ 40-1 00V ] electrical potential difference, and having an about [ 2-4V ] region with a 
high threshold, and low pressure-proofing, and an about [ 50-200V ] electrical potential difference will break with 
high pressure-proofing etc. When it is not necessarily limited to these values and two or more values are compared, 
it is the semantics which also includes the case where it is expressed as quantity into low. 

[0023] the thickness of the gate dielectric film in a gate electrode central subordinate — usually — several — it 
has the thickness which can be driven with about V power-source potential, and about 10-25nm is mentioned. 
Moreover, gate dielectric film thicker than the gate dielectric film of the gate electrode central subordinate of the 
bottom near the gate electrode edge In the location which electric field tend to concentrate especially when an 
electrical potential difference is impressed to the source / drain field of an MOS transistor It is required to have 
sufficient thickness to be formed by sufficient thickness to ease this electric-field concentration, and acquire high 
pressure -proofing and a high threshold rather than the gate dielectric film of a gate electrode center section. The 
thickness of applied voltage, the size an MOS transistors, the high impurity concentration the source / drain field's, 
and a gate electrode central subordinate's gate dielectric film etc. can adjust suitably. For example, in the case of 
about 50-1 00V. about 200-400nm thickness is mentioned. Moreover, as for the location, die length of about 0.5-1.5 
micrometers is mentioned toward a gate electrode center section from the location of about 1-2 micrometers from 
for example, a gate electrode endmost part (refer to C among drawing 1 ). The purpose that the die length of the 
gate dielectric film of this thickness eases electric field with short ** past ** and gate dielectric film will not be 
attained here, but |Vth| of the MOS transistor which will be obtained if too long will go up conversely, and it is not 
desirable. Therefore, the location and die length in which the gate dielectric film of this thickness is formed need to 
optimize in order to satisfy a demand of these both sides. In addition, the thickness of this gate dielectric film can 
ease field strength further, if it thickens. 

[0024] Furthermore, gate dielectric film still thicker than the thickness in the bottom near the gate electrode edge in 
a gate electrode edge is sufficient thickness to acquire pressure-proofing and threshold high enough, and when it is 
put in another way, it is desirable [ gate dielectric film ] to have thickness comparable as sufficient thickness to 
perform isolation. Although the above various conditions can also adjust this thickness and die length suitably, it is 
desirable to form from a gate electrode endmost part by about 800-1 500nm thickness by die length (to refer to B 
among drawing 1 ) of about 1-2 micrometers, for example. 

[0025] In addition, in ****, although the MOS transistor which has gate dielectric film which has three sorts of 
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thickness of the thickness corresponding to the so-called gate dielectric film and the so-called component 
demarcation membrane of the usual low-battery drive MOS transistor and a high proof^pressure MOS transistor 
was explained, in this invention, the MOS transistor which has gate dielectric film which has four or more sorts of 
thickness which combined the thickness corresponding to gate dielectric film, such as an inside proof-pressure MOS 
transistor, an MOS transistor of further low pressure-proofing, and an MOS transistor of further high pressure- 
proofing, is also included. 

[0026] Especially as a gate electrode of the MOS transistor in this invention, it is not limited, and the polycide by 
polish recon, silicide with a refractory metal, these silicide, and polish recon etc. can be chosen suitably, and can 
use the ingredient. Moreover, especially the thickness is not limited, either and about 100-500nm is mentioned. 
[0027] As the source / a drain field, it is not limited especially, and what is formed with about [ 1x1020 to 5x1 021 cm 
- ] three high impurity concentration is mentioned. Moreover, in this invention, it is desirable to have the low 
concentration diffusion field of the same conductivity type as the source / drain field in the periphery of the 
source / drain field. Concentration of the electric field in a part for the joint between the source / drain field, a 
substrate, or a well is eased by such existence of a low concentration diffusion field, carrier generating phenomena, 
such as impact ionization, stop being able to happen easily, and pressure-proofing can be raised. As for the high 
impurity concentration of this low concentration diffusion field, about [ 101 7-1 01 9cm - ] three are mentioned. 
Furthermore, as for this low concentration diffusion field, it is desirable that gate dielectric film is formed even over 
the bottom near [ which is formed more thickly than the thickness in a gate electrode central subordinate ] the gate 
electrode edge. 

[0028] The MOS transistor of this invention can be formed according to the same process as the process which 
manufactures these two sorts of MOS transistors, when annexed with the MOS transistor which has two sorts of 
threshold voltage. That is, the MOS transistor of this invention is (i). On a semi-conductor substrate The impurity of 
a different conductivity type from the impurity range which formed in the desired field the 1st silicon nitride film 
which has opening, and was formed in the substrate or the substrate by using this 1st silicon nitride film as a mask 
is poured in. (ii) While forming the gate dielectric film of the thick film (thickness comparable as a component 
demarcation membrane) which continues and should be formed directly under a gate electrode edge of the 1st 
selective oxidation by using this 1st silicon nitride film as a mask The impurity poured in previously is diffused and a 
low concentration field is formed (iii), after removing the 1st silicon nitride film, newly form in a desired field the 2nd 
silicon nitride film which has opening, and this 2nd silicon nitride film is used as a mask. The gate dielectric film of a 
thick film (sufficient thickness to acquire high pressure-proofing and a high threshold) is formed a little, it should be 
formed directly under near the gate electrode edge of the 2nd selective oxidation — (iv) After removing the 2nd 
silicon nitride film, sequential formation of the gate dielectric film of a thin film (it is the thickness which can be 
driven at a low battery), and the gate electrode can be carried out all over a substrate top, and it can form by 
forming the source / drain field as a high concentration field in the low concentration field formed previously. 
Therefore, in the above-mentioned process, the gate-dielectric-film formation process of the high threshold MOS 
transistor of the MOS transistors in which the gate dielectric film formed of the 1st selective oxidation has two 
sorts of threshold voltage, and the gate dielectric film with which it is formed of the 2nd selective oxidation can be 
formed at the same process as the gate-dielectric-film formation process of the low threshold MOS transistor of 
the MOS transistors which have two sorts of threshold voltage. 

[0029] The MOS transistor of this invention is explained below. The MOS transistor of this invention consists of 
gate-dielectric-film 2a formed on the semi-conductor substrate 1, 2b, 2c, a gate electrode 3, and the source / drain 
field 4, as shown in drawing 1 . It goes to gate electrode 3 center section from the endmost part A of the gate 
electrode 3. Directly under [to the location of about 1.2 micrometers / gate electrode 3 edge B ] Gate-dielectric- 
film 2c of about 1000nm of thickness is arranged, and it goes to gate electrode 3 center section from the location of 
about 1.2 micrometers from gate electrode 3 endmost part. Directly under [ to the location of about 2.2 
micrometers / near the gate electrode 3 edge / C ] In order to ease the electric field of the part and to realize high 
pressure-proofing, gate-dielectric-film 2b of about 200nm of thickness is arranged. To the central subordinate of 
the gate electrode 3 | In order that Vth| may realize a low low-battery drive, gate-dielectric-film 2a of about 20nm 
thickness is arranged, and gate-dielectric-film 2a, 2b. and 2c are formed in one. 

[0030] Gate-dielectric-film 2a shown in drawing 1 , 2b, and the current potential property of the MOS transistor 
which has 2c were measured. The result is shown in drawing 2 . Moreover, the current potential property of the 
MOS transistor of the thickness whose gate dielectric film of a gate electrode central subordinate shown in drawing 
4 (a) is about 20nm as an example of a comparison, and the thickness whose gate dielectric film of a gate electrode 
edge subordinate is about 1000nm was measured. 

[0031] At the MOS transistor of this invention, it turns out to having pressure-proofing of -85V that it has only 
pressure-proofing of -55V, but pressure-proofing of the MOS transistor in the example of this invention is improved 
sharply by the MOS transistor of the example of a comparison. Next, the manufacture approach for realizing this 
structure is explained. First, as shown in drawing 3 (a), SiN film 6 which has opening with a die length of about 1.5-3 
micrometers is formed near the field in which the both endmost parts of the field where a gate electrode is formed 
on a silicon substrate 1 are located, boron ion is poured in about [ 101 3-101 5cm - ] two by using the SiN film 6 as a 
mask, and P type field 5a is formed in silicon substrate 1 front face. 

[0032] Then, as shown in drawing 3 (b), while performing selective oxidation by using SiN film 6 as a mask and 
forming oxide film 2c with a thickness of about 1 micrometer in opening of SiN film 6, the low concentration P type 
field 5 is formed in an oxide film 2c lower part by diffusion of the boron ion poured in previously. Subsequently, after 
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removing SiN film 6, about 0.5-1. 5-micrometer opening is formed in SiN film 8 on the field in which it is located near 
the edge of the field in which SiN film 8 is newly formed in and a gate electrode is formed. 

[0033] Then, as shown in drawing 3 (c), selective oxidation is performed by using SiN film 8 as a mask and oxide- 
film 2b with a thickness of about 200nm is formed in opening of SiN film 8. A silicone film 8 is removed. Then, as 
shown in drawing 3 (d), gate-dielectric-film 2a of about 20nm of thickness is formed, and the gate electrode 3 by 
the polish recon of a desired configuration is formed through gate-dielectric-film 2a, 2b, and 2c. 
[0034] Subsequently, as shown in drawing 3 (e), the high concentration P type field which pours boron ion into a 
desired field and turns into the source / drain field 4 is formed, using the gate electrode 3 as a mask. In case it 
forms in the same chip which has a high proof-pressure high threshold MOS transistor and a low-battery drive MOS 
transistor, the gate-dielectric-film formation process in the MOS transistor of above-mentioned this invention is 
only changing or adding the configuration of opening of the mask to be used, and it can realize at the same process 
and it can control the rise of a manufacturing cost. 

[0035] That is, first, with a component isolation region, after forming the gate dielectric film of the thick film directly 
under a gate electrode edge in a desired field for example, by the LOCOS method, the silicon nitride film used as a 
mask is removed. Subsequently, opening is formed in the gate electrode edge field in the MOS transistor formation 
field of this invention, i.e., the field which forms the gate dielectric film of a thick film a little, while forming an SiN 
film all over a substrate top and forming opening in the gate electrode formation field in a high proof-pressure high 
threshold MOS transistor formation field, as shown in the process flow of drawing 5 . The gate dielectric film for high 
pressure-proofing of thickness, for example, about 200nm thickness, is formed a little in the field which performed 
and carried out opening of the selective oxidation using the SiN film in which these openings were formed. 
[0036] Then, an SiN film is removed and a thin film, for example, about 20nm gate dielectric film, is formed all over a 
substrate top. By this, in a high proof-pressure high threshold MOS transistor formation field, additional formation of 
the gate dielectric film of a thin film is carried out at the whole gate dielectric film, in a low-battery drive MOS 
transistor formation field, the gate dielectric film of a thin film will be formed and sequential formation of the gate 
dielectric film which has three sorts of thickness will be carried out in one in the MOS transistor formation field of 
this invention. 
[0037] 

[Effect of the Invention] Since it comes to form gate dielectric film from the part which has at least three sorts of 
thickness according to this invention, it can have the function of both a drive and high pressure-proofing by the low 
battery, and the MOS transistor in an occupancy area comparable as a certain high proof-pressure high-voltage 
drive MOS transistor can be realized from the former. 

[0038] Moreover, when the MOS transistor of this invention is put side by side with a high proof-pressure high 
threshold MOS transistor and the usual low-battery drive MOS transistor, in the case of manufacture of these MOS 
transistors, it can form according to the same process, without adding a process in any way only by changing or 
adding the mask shape for gate-dielectric-film formation, and the rise of a manufacturing cost can be controlled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the important section of the MOS transistor of this invention. 
[Drawing 2] It is drawing showing the current potential property of the MOS transistor of this invention, and the 
MOS transistor of the example of a comparison. 

[Drawing 3] It is the outline sectional view of an important section showing the production process of the MOS 
transistor of this invention. 

[Drawing 4] It is the outline sectional view of the important section for explaining internal field distribution of an 
MOS transistor in case the thickness of gate dielectric film differs. 

[Drawing 5] It is a process flow for explaining the MOS transistor and production process of this invention. 

[Drawing 6] It is the outline sectional view of an important section showing the production process of the 

conventional high proof-pressure PMOS transistor. 

[Description of Notations] 

1 1 1 Semi-conductor substrate 

2a, 2b, 2c Gate dielectric film 

3 1 3 Gate electrode 

4 14 The source / drain field 

5 15 Low concentration diffusion field 

6 Eight SiN film 

7a, 7b, 7c, 17a, 17b, 17c Gate dielectric film 

16a, 16b Equipotential line 

A Gate electrode endmost part 

B Gate electrode edge 

C A near gate electrode edge 
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